Test fairness is an important concern to examinees. Differential item functioning (DIF), which occurs when two examinees with identical ability levels but from different groups do not have the same probabilities of answering an item correctly, makes test scores incomparable and substantially threatens test validity. Therefore, DIF assessment becomes a routine analysis in test development. This study proposes a simple but effective method to detect DIF using the odds ratio (OR) of two groups' responses to a studied item. The performance of the OR method is evaluated and compared with two conventional approaches, namely, the logistic regression (LR) and Mantel-Haenszel (MH) methods, through a series of simulation studies. The results show that the OR method without a purification procedure outperforms the LR and MH methods in controlling false positive rates and yielding high true positive rates, especially when tests have a high percentage of DIF items favoring the same group. In addition, only the OR method is feasible when tests adopt the item matrix sampling design. The effectiveness of the OR method is illustrated using PISA 2015 data.
